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In 1997 we showed that 

hexadecylquinolinium 
tricyanoquinodimethanide is a 
unimolecular rectifier, both by scanning 
tunneling microscopy and also by using a 
Langmuir-Blodgett monolayer of this 
molecule, sandwiched between aluminum 
electrodes [1].  The current is due an 
allowed electronic transition between the 
highly polar zwitterionic ground state and 
an excited state with much less polarity 
[2].  Very recently we observed the same 
rectification between gold electrodes: this 
required a deposition of "cold gold" atoms 
atop the organic monolayer [3].  The 
current is as high as 100,000 electrons per 
molecule per second, five orders of 
magnitude higher than for the Al 
electrodes (mostly covered by oxide) [3].  
The rectification ratio can be as high as 27, 
but decreases upon repeated scans [3].  A 
search for other molecules with similar 
rectification properties is underway. 
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